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Message to User 



This examination has been designeid to measure the general awareness 



level of high school students, teachers, and^citizens in the area of 



^ energy development and conservation. Scoring norms have not been 
' ** ' / * 

prepared to^tofeT^These will be developed after the examination is 
field tested on a sufficient number of people in each of the above . 
target groups^ ^ i$ * t 

■ v ■ ■ . 

I 

The examination may be reproduced without permission; credit would i 
be appreciated. - v , , 

We wcxjid appreciate receiving^ information describing scores for classes 
or groups and any comments you»might have for improving the examination. 



Joijathan Wert 
July, 1975 , 



ENERGY EDUCATION/CONSERVATION EXAMI-NATlON* 



1 . Coal is the most widely used fuel in the U.S. for generating electricity, 

2. R values measure the resistance of heat flow through a material . 
•3, At this time, the use of solar, tide, and wind power on a large scafe 



is technically practical and economical. 



4, The technology for using fuels such as'coal, oil, and uranium is firmly 
established, 

5, The basic elements of .energy consorvc^tion include (1) avoiding waste, 
(2) slowing the growth of ene.rgy demand, and (3) improving efficiency 
in production and use, 

6, ' The breeder reactor will probably be used (sndely in the Tate 1970'$,v 

7, The light water reactors and the gos-coolpd reactor'|//ill be used widely, 
at least until the breeder reactor becomes a commerd^idl reality. 

8, . The eastern part of the U,S, has more»coal witli lower $ulfur content 
than the western states. * ' 

9. -Open refrigerators or'freezers in supehriark^ts waste energy. ' « 

10. * A fuel cell converts gaseous fuel directly into^lectricity. 

'all. Widespread conversion of organic refuse into fuels could supply 
'^approximately 25 percent of our total a^ntjpl oil consumption. 

12. ^ Pumped -storage systems are a common means of storing large amounts 

of energy . •. ' 

; - • ' . 5i 

13. The concern about possible adverse changed in the heCft balance of the 
earth, carbon dioxide content of the atmosphere, and background radiation 
does not justify the need for caution in developing power pidnts. . 

14. ^olar radiation^woujd be a source of free, nonpollutihg Energy. * 

^-^ . - / _ ■ ' 

15. Effective energy conservation programs will h elp give us the needed tirfee 

to find and develop new reserves to meet our growing needs. 
* ." " 

16. It I? not technicalfy possible to collect energy in space and transmit it to . 
earth by microwave. ^ 

* ' Plea§e do not write on the examination. An answer sheet will be provided for 
your rejaction to each statement. 

'' 4 
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17. Up to half < the total weight of organic waste is water, which has no fuel , 
value in producing energy, . * i 

^ - ' . 

18. The most, efficient method of extracting^ energy from tidei^Ms to use dams , 
and sluice gates across bays or estuaries where tidal head can be u^ed 4-o ' 
run^hydraulic turbines, ^ 

19. The first step foward reducing energy demand is to identify and eliminate 
.areas where energy is being wasted. a, • * 

20. " Tidal dams have essentially the same effect on the environment as dams have 

on rivers. - * 

21 • The problem with using wind to supply our energy needs is that it* is unpredictable 
and unsteady. ' , *^ 

" \ ■ . - 

22. • The main reason we have wasted so much energy in the past^has been because 

the price has been low. 

23. • There are very few problems associated with the development of geothermal 

energy. ^ , 

24". The largest coal reserves in the western U. S. are fpund in Idaho. 

25. If coal from reserves in the U. S. were mined and made available, there ^ 
would be enou'gh to last us for hundreds of years at the'fjreseht rgte of * 
consumja|k>n . V . • ' ' 

26. The cost of transporting coa! nation-wide can;often equal thq cp^t of mining^ 

27. The costs of reclaiming strip-fnined areas or installing pollution abatement 
equipment must be passed on to the consumer. 

28o Oil is the cleanest-burning of the fossil fuels and is , therefore^ in great demand. 

29, The Federal Power Commission regulates the transportation and sale of natural gds, 

30. The most significant variable affecting fuel consumption in an automobile is 
its weight. 

y 

31 . ^Refuse has appro>^imately twice th^ heating value as coal. 

V ' * . ^ - . 

32. Radial-ply tires can allow up to 6 percent better gas mileqge. 

33.. Scientists believe there will be a 50 percent increase in solid waste 
, generation by 1980. 

34. Glass and metals make up about 33 percent of refuse. 
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Nuclear fission is caused by the splitting of a nucJeus olr an atorp into* 
two approximate fy equal fragments whose combined mass' is less fhan'^the 
'original nucleus. . ' 

* •• ■ ■ V ' ' 

Thfe fission energy from one'ourice of uranium fuel pelletsNs equivalent to 

the chemical energy of^lOO tons of coal. 



Uranium 238 can be used to produce fenergy when transformed into plutonium 
through neutron bombardment. ' / 

, When spent fuel elements are removed from a pbwer reactor, they are no 

longer radioactive. ' - 

... ■ » ■ . ♦ . . 

Tf q reservoir TiasMittle or no storage capacity, it has limited value for 
prqducing energy. \ • ' . ■ .* 

Nuclear plants are less efficient than fps3i'l plants. 

Siting arid licensing requirements for ail reactors are'governed by the 
regulations set forth by the Federal Energy Administration (rtA). 

A breeder reactor makes it possible to utilize up to 60 percent of the 
heat energy content of ucariium ore while water-cooled reactors utilize 
'cpj^roximotely il to 2 4Dercent. ^ < 

The breeder reactor could greatly^extend- uranium reserves. 

The potential value of fusion reactors lies in the virtually inexhaustible 
supply of inexpensive fuel which can be extracted from all forms of water. 

The most favorable sites for solar power appear to be in the Southwest 
(not more ihan 35 degrees north or south of the'' Equator). 

In recent years, eCif-th-teMperature seems to be increasing rather than decreasi 

Flourescent lights are less efficient than incandescent. 

Trost-free refrigerators and/or freezer^ use 50 percehi' more energy than 
manual units. . " 

A house without ceiling or wall insulation will cost about twice as mucji to 
heat 'as one properly insulated. * . ^ 

The'south side of a building gets more sun than the ndrtli side, o ^ 

\\ . J ^ ' 

Good insulation in houses is only important in the winter. * \ 

The best location for the thermostat is on the coldest' wall . 



.53. The energy used tp drive a car InitiaHy came from tbe^on via green plants, 

54. A color TV set consumes about '33 percent mofe energy than a blcqk and white set. 

• ' * • ♦ . ♦ 

55. ' ' An insulation material having an R value.of 10 is better than pne having a 

value of 18^ . ^ • . . ' ^ 
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56. - fully insulating a home can cut the electric bill by about 50 percent. 

57. J The heat lost through the house is primarily^through the ceiling*. ^ 

58. Covering a window or wall air conditioner in the winter does not help conserve 
^ heat energy. * > 

59. Operating fuej heaters in an airtight room could lead the consumption of 
all the .oxygen in the air and could cause suffocation. 

60. Lowering the thermostat from 72° to 68^ and leaving it there during winter 
months can result in a 20 percent reduction in your electric bill. 

61 . Loweriiig the thermostat during winter monfhs to 65° can result in a 35 
percent reduction in your electric- bill . 

62. It.is best to use the central heating system and'the fireplace at the same time. 

63.. -1 With more efficient production techniques in industry, over 25 percent of 
, ^ energy used now coul^be saved. 

64. An air conditioner cools.and removes mbistufe from the air.' ^ ^ 

65. . In the Tennessee Valley region, the water heater accounts for about 50 

percent of the electric bill.. 

* > • . 

(^6. * The United States has only about '6,p'ercent of the world's population, but , 
over 45 percent of the world^s cars. " \ 

67. In the United States we now consume roughly 17 to 18 million barrels of oil 
a day, and at a 5 percent rate of increase, this is almost a million barrels a 
day additional requirement per year. ' • 

68. Tremendous quantities of low sulfur coal can be mined ot a reasonable cost 

without th^ risk of underground mining. . 

* - » 

69. ' , Just about a 5-year lead time is required to get a nuclear plant on the line 

in the U. S. - . " 

70. High-compression engines develop more pow6r and are more efficient than 
• low -compression engines, but they have a greater tendency to knock and 

consequently .require gasolines .of higher octane number. 
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The anfiknock qualify of a gasoline is usually expressed in terms of ocfane 
nuiVibers. ^ 

-The iower the qir or engine temperature, the greater tKe octane requirement. 

The use of lead components is the most economical way to incretase the oc^taRe 
numbers of gasolines. ' . ^ 



Octane is the sole criterion of a quality gasoline*. 

» ' s 

Natural gas reserves^qre in rapid decline in the U. S . ' , - 

The breeder reactor uses sodium as th^reactor coolant, plutonium as the 
fuel, and uranium 238 as T-he fertile material which concurrently rs converted 
to more plutoniurn as the reactor is operated. 

A one-inch cube of uranium contains enough energy to supply a 6-room* house 
with electricity and heat for 1,000 years. ' ^ ^ ' - ^ ^ 

The Federal Energy Administration (FEA) reviews the required environmental V ' 

impact statements on nuclear power plants to determine if adequate protection 

of human health and fh^ environment from radiation and-other factors has been providec 

Mosf radiation comes from natural sources - in our foods, in rocks, in the earth, 

in the air, and in the water - in an average dose per person of 130 millir^ems a year.* 

The EPA regulates the amount of radiation permitted to be discharged from a 
nuclear reactor. ^ 

There has been no radioactive releases from commercial nuclear reactors 
that have exceeds):! the population exposure guides recommended by EPA. 

Nuclear reactor vessels are enclosed in huge concy^ete and metal containers 
which, along with many automatic scffety features, are designed to prevent 
.leakage of radiation. , ^ ' ^ 

It is doubtful t^at higher fuel prices will act as, much of a stimulqs tp energy 
conservatiorj. *^ ' ^ 

Serious accidents have occurred in past shipment and storage of radioactive waste. * 

Hearings are held for license^applicatfon in' the area where a nuplear plant is proposed 
and the public-along with state and local authorities can attend. 

The electric rang^ uses less electricity than the foundry dryer, window air 

conditioner and dishwasher combined.7 

- . * 

Studies have shown that the average bath requires 10 galjons of water whereas ' 
the average .shower requires-xibout twice that much. 

r 
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Solar energy is the original sdurce of fossjM fuels. 

A British Thermal Unit (BTU) is fhe amount of heat .required to raise tln^'" 
temperatute of°a pound of water 1° Fahrenheit. . , 

The Energy Research and Development Administration' (ERDA) initiated Project 
Independeace in'^arch 1975 to evaluate the Nation's energynproblems and 
proyjd^'^framewor^k for developing a national energy policy. 

Domestic energy demand has been growing at about 5 perCe,nt .per year. 

"The Middle East countries possess about 80 percent of world's o}l reserves. 

The Uy'S. was self-sufficient in energy through about. 1950, but since then 
has deteriorated. 

w - • ■ o • ** . . . 

& ■ • 

Mercury vapor lamps'are more efficient and produce more ligf^t with less Energy, 
.than incandescent street lichts. ^ ' 

Ceiling insulation should be at least 6 inches thic^k. 

Almost 20 percent of all the energy consumedWn the U.\S.'is used in our households. 

A 40-watt fluorescent tube provides more light thaa three 60-watt incandescent 
bulbs. . . ^ ^ . ■ ^ 

Automobiles consume about 14 percent of all the energy usee! in the U. S. . ' ^ 

The amount of material needed to do a good insulating job in your home depends 
on the type of material used. . 

<f ^ t ' • - ' 

The U. S. uses more energy per capita than-apy other nation in the world. 



Jonathan Wert - 
Environment Center / 
The University of Tennessee 
South Stadium Hall 
Knbxville, Tennessee 37916 
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